Purpose: An important factor in the choice of therapy is the impact it has on the patient's quality of life. This survey aimed to understand treatment burden, treatment-related anxiety and worry, and practical issues such as appointment attendance and work absence in patients receiving injection therapy for diabetic macular edema (DME) or retinal vein occlusion (RVO). Patients and methods: A European sample of 131 retinal patients completed a detailed questionnaire to elucidate the impact of injection therapy on individuals with DME or RVO. Results: RVO and DME greatly impact a patient's quality of life. An intensive injection regimen and the requirements for multiple hospital visits place a large practical burden on the patient. Each intravitreal injection appointment (including travel time) was reported to take an average of 4.5 hours, with a total appointment burden over 6 months of 13.5 hours and 20 hours for RVO and DME patients, respectively. This creates a significant burden on patient time and may make appointment attendance difficult. Indeed, 53% of working patients needed to take at least 1 day off work per appointment and 71% of patients required a carer's assistance at the time of the injection appointment, ~6.3 hours per injection. In addition to practical issues, threequarters of patients reported experiencing anxiety about their most recent injection treatment, with 54% of patients reporting that they were anxious for at least 2 days prior to the injection. Patients' most desired improvement to their treatment regimen was to have fewer injections and to require fewer appointments, to achieve the same visual results. Conclusion: Patients' quality of life is clearly very affected by having to manage an intensive intravitreal injection regimen, with a considerable treatment burden having a large negative effect. Reducing the appointment burden to achieve the same visual outcomes and the provision of additional support for patients to attend appointments would greatly benefit those receiving intravitreal injection therapies for DME and RVO.
Introduction
Multiple retinal diseases, including diabetic macular edema (DME) and retinal vein occlusion (RVO), can lead to blurred and distorted vision and eventually to blindness. DME is the leading cause of vision loss in people with diabetes and affects 6.8%-7.5% of patients with diabetes worldwide. 1 Globally, 26.7 million people are living with DME, 4 million of whom are in Europe, and many are of working age. [1] [2] [3] In the future, DME is set to increase as a public health problem due to aging populations in Europe, Africa, and the Middle East and the increased prevalence of diabetes, longer duration of diabetes, and older age at onset. 3, 4 RVO is also an important and growing cause of vision loss, and after diabetic retinopathy, it is the most common cause of reduced vision due to retinal vascular disease. [5] [6] [7] [8] Prevalence estimates indicate that RVO affects 18.1 million people .30 years of age worldwide, with ~2.5 million of those in Europe. 8, 9 The development of RVO markedly increases with age, with the disease typically occurring in persons older than 50 years. 8 With the proportion of people in this age group growing worldwide, the global number of RVO cases is expected to triple by 2050. 5, 8 Vision loss is well known to have a negative impact on the physical functioning of a patient, limiting his or her ability to perform everyday activities, which can challenge independent living. [10] [11] [12] Macular edema is one of the most common causes of vision loss following RVO and DME 13 and can be chronic and difficult to treat.
14 When treated quickly and appropriately, however, vision loss caused by macular edema can be halted and, in some cases, restored. Intravitreal injections with either corticosteroids or antivascular endothelial growth factors (anti-VEGFs) are both approved effective treatments for DME and RVO. [15] [16] [17] [18] An important consideration when selecting the optimal therapy for patients is the impact of the treatment on the patients' quality of life. Treatment of DME and RVO with intravitreal injections can be associated with a high appointment burden for patients, which has the potential to affect patient's quality of life in a multitude of ways. Practical factors, including time off work, 19, 20 and reliance on family members and/or carers to attend frequent appointment visits all affect the ability of patients to lead a normal life. 21 Emotional factors, including frustration, 22 frequent treatment anxiety, and needle phobia, [23] [24] [25] as well as physical adverse events to the injection, which are made more probable as the number of injections increase, all need to be considered. [26] [27] [28] As the number of DME and RVO patients is set to rise, now is a crucial time to understand the burden that treatment selection has on patients and on health care systems. This knowledge will enable the selection of the optimal treatment choice to promote compliance to therapy as well as optimizing resource use in increasingly challenged health care systems. The European Union market research (INCITE 2014) aimed to generate a deeper understanding of the burden of intravitreal injections on patients receiving injection therapy for DME or RVO.
Patients and methods
A European sample of 131 patients with DME (n=86) or RVO (n=45) completed a detailed questionnaire to elucidate the impact of injection therapy on patients' quality of life. Respondents were recruited by ophthalmologists, retina specialists, and retina nurses in each of the countries involved (Germany, Italy, and the UK) and were sent an online questionnaire in the local language when they agreed to participate. All willing respondents were sent a questionnaire, which took ~20 minutes to complete. On some occasions, the respondents preferred to complete the interview on the telephone and the recruiter then entered their data into an online form. The research included questions on patient demographics to understand the impact of intravitreal therapy in different patient populations and the practical, emotional, and physical effects faced by patients.
As this study was market research it did not require Institutional Review Board approval. Respondent approval was obtained in each country, in line with local market research practice. In addition, in the UK respondents were required to sign an agreement called "Clause 20" from the British Healthcare Business Intelligence Association.
Results

Patient demographics
The majority of interviewed patients were older than 50 years (88% of patients with DME and 88% of patients with RVO). Most patients were also not employed (80% of patients with DME and 66% of patients with RVO; Table 1 ). Notes: a six patients with uveitis in the UK-only study were excluded to maintain consistency across markets for eU reporting purposes. b eylea ® (aflibercept) had not received eU approval for the treatment of DMe and rVO at the time that the research was conducted. Ozurdex ® (dexamethasone) had not received eU approval for the treatment of DMe at the time that the research was conducted. 
Chronic conditions and quality of life
In addition to the retinal disease itself, patients with DME and RVO frequently have a multitude of other comorbid conditions. As shown in Figure 1 , when compared with several prevalent chronic conditions, including diabetes, asthma, and hypertension, DME and RVO have a far greater impact on the quality of life, and, of the two retinal diseases, DME has the greatest effect.
Practical impact of injection therapy
According to the patients interviewed, treatment of DME and RVO with intravitreal injection therapy and the requirement for multiple and repeated hospital visits had a large practical impact on the patient's quality of life. In terms of retinal disease treatment, the majority of patients in this research were receiving an anti-VEGF agent Lucentis ® or Avastin ® (Novartis Europharm Ltd, Horsham, UK) (79% of patients with DME; 91% of patients with RVO) on a monthly regimen. Of the patients with DME, 53% were initiated on a monthly regimen and remained on it, 27% started on a monthly regimen and switched to a less-frequent regimen, and the remainder received injections every 4-6 months.
Of the patients with RVO, 86% were initiated on a monthly regimen, 73% remained on monthly intervals, 13% moved to less frequent injections, and 13% received injections every 4-6 months (Table 1) . Each injection appointment took an average of 4.5 hours, comprising an average of 79 minutes of travel time and 188 minutes of appointment time. For the patients who work (n=69), 53% needed to take $1 day off per appointment. The majority of patients, 71%, required a carer's assistance around the time of the injection appointment, which totaled 6.3 hours of a carer's time per injection. Furthermore, 50% of carers were employed themselves, and of those, the majority (59%) needed to take time off to provide support to the patient.
Calculating the burden of injections over a 6-month period, more than half of patients with RVO had a mean of 9.2 appointments with retina specialists and ophthalmologists comprising an average of 10 hours 38 minutes per patient. When considering the UK only, this increased to 13.5 hours. Over the same time period, more than half of patients with DME had a mean of 19.1 appointments totaling 19 hours and 56 minutes per patient with health care professionals, including diabetologists, retina specialists, ophthalmologists, and their general practitioner, as well as additional appointments for comorbidities ( Figure 2 ). Indeed, up to 29% of patients needed to attend appointments with specialists for their comorbidities, including neurologists, cardiologists, nephrologists and podiatrists, which greatly increased the appointment burden. For example, 29% patients had a mean of 4.1 appointments with a podiatrist totaling 3.2 hours, 25% had 1.3 appointments with an optician totaling 1 hour, and 23% had 1.8 appointments with a neurologist totaling 2.58 hours per patient every 6 months. This creates a significant burden on patient time and may make appointment attendance difficult (Figure 2 ).
emotional and physical impact of injection therapy
Three-quarters of patients reported experiencing anxiety about their most recent injection treatment, with 54% reporting that they were anxious for $2 days prior to treatment (Figure 3) . When asked how their anxiety affected them prior to their most recent injection, 58% of patients reported that they were uptight and/or could not relax, 46% reported that they found it difficult to think of anything but the injection, and 26% of patients reported that their sleep was affected (Figure 3 ). More patients with DME reported being uptight (62% versus 50%), having their sleep affected (30% versus 18%), and having reduced concentration (17% versus 4%) when compared with patients with RVO. Additional reports of anxiety from patients related to needing to ask a carer for help, which led to ~30% of patients feeling guilty and also added to 20% of patients' anxiety levels about their appointment.
In addition to emotional effects, 47% of patients reported having had adverse physical effects from the anxiety Notes: (A) appointments attended by all patients with DMe every 6 months. (B) appointment calendar for an average DMe patient every 6 months. it includes all appointments held by $50% of patients. The average number of times a patient has seen a given health care professional in a 6-month period has been rounded up or down to the nearest whole number. Abbreviations: DMe, diabetic macular edema; eU, european Union; hCP, health care provider; min, minutes; gP, general practitioner.
All EU % of patients seeing an HCP in the last 6 months
Average number of times seen in a 6-month period 
improvements to treatment regimen
The most desired improvement to the treatment regimen, requested by 42% of patients, was to have fewer injections to achieve the same visual results (Figure 4 ). In addition, the requirement for fewer appointments to achieve the same results was rated as the most desired improvement by 22% of patients. Factors to reduce the overall practical impact of each appointment, including reducing appointment waiting time and having treatment carried out closer to home, were also requested.
Discussion
In this research, DME and RVO had a greater impact on patients' quality of life than other common chronic conditions, including diabetes, asthma, and hypertension, and, of the two retinal diseases, DME has a larger effect. These findings support those from multiple studies that have clearly shown the heavy emotional and practical burden that retinal diseases place on patients. 10, 11, [29] [30] [31] [32] In DME, the impact on the quality of life increases as vision impairment and severity of DME worsen. 32 A reduced quality of life can hinder the patients' ability to manage their diabetes, worsening their disease and exacerbating complications. 20 Licensed treatments are available for preventing/restoring vision loss associated with DME and RVO but can be associated with a large treatment burden, requiring patients to attend monthly appointments. The majority of patients with DME (79%) and RVO (91%) in this research were being treated with anti-VEGF agents. The number of intravitreal injections required with anti-VEGFs is greater than that with corticosteroids, such as Ozurdex ® (Allergan, Inc., Irvine, CA, USA) (0.7 mg dexamethasone) and Iluvien ® (Alimera Sciences, Alpharetta, GA, USA) (fluocinolone acetonide), and the injection regimen associated with anti-VEGF efficacy in clinical trials (7-12 injections/year) may be difficult to achieve in clinical practice. 26, 33, 34 In addition, anti-VEGF therapies have a greater number of injection treatment review visits, irrelevant of whether the patient is on a pro re nata or treat-and-extend regimen; an average of 21-36 injection treatment review visits are reported in a 3-year period versus seven injection review visits for Ozurdex ® over the same time period. 15, 16, [35] [36] [37] [38] Ozurdex ® is indicated for the treatment of adult patients with visual impairment due to DME who are pseudophakic or who are considered insufficiently responsive to or unsuitable for noncorticosteroid therapy and for the treatment of adult patients with macular edema following either branch RVO or central RVO. 17 Iluvien ® is indicated for the treatment of vision impairment associated with chronic DME, considered insufficiently responsive to available therapies (comprising anti-VEGF agents, other corticosteroids, or laser). In this study, a 6-month period was associated with ~20 hours of appointment burden per patient for people with DME and ~11 hours for patients with RVO across Europe. This clear difference in appointment burden between patients with DME and those with RVO reveals the additional visits that patients with DME must attend for their diabetes and associated comorbidities. National guidelines across the European Union Five (France, Germany, Italy, Spain, UK) recommend at least quarterly visits to an endocrinologist or a diabetologist for stable patients with diagnosed diabetes to monitor the potential development of diabetes-related complications. 39 The majority of people with diabetes have at least one comorbid disease, and up to 40% have at least three, increasing the number of appointments required. 40 Patients with DME and RVO who face multiple intravitreal injections experience high levels of anxiety; fewer injections would therefore assist in the reduction of anxiety experienced by patients. Patients with multiple injection appointments also have an increased risk of noncompliance to therapies as they find it burdensome. Moreover, for those patients with DME, trying to attend all clinic visits regarding their DME and additional diabetes comorbidity clinic visits (such as cardiovascular, podiatry, nephrology, GP, etc) could impact their ability to lead a normal life. 26, 28, 35, 36, 41 Of note, although the number of patients are too small for analysis in this study, patients younger than 50 years of age (n=14) reported higher levels of anxiety than patients older than 50 years (n=117). In addition, patients in Germany (n=33) appear to be more anxious before an upcoming injection than patients in Italy (n=45) and the UK (n=20). These trends are worthy of additional research in future studies.
A reduced number of intravitreal injections could reduce the burden of care for patients and optimize patient disease outcomes, potentially by promoting improved compliance. 41 Feedback from patients in this research clearly showed that reducing the number of injections for the same visual results is considered to be the most important improvement to treatment. In addition to the burden on patients, frequent injections are also an added burden to ophthalmologists with an already demanding workload and who can only spend a limited amount of time with each patient. 22, 40 With an increasing number of people developing DME and RVO, capacity issues for clinics and overstretching of resources is an important consideration. The Royal National Institute of Blind People conducted a survey of staff from eye clinics across England. More than 80% of respondents reported that their department had insufficient capacity to meet current demand for services. 42 The frequency of anti-VEGF injections may result in clinics reaching their capacity levels and resources (funds and/or staff) being redirected from other eye care services to support anti-VEGF clinic appointments.
42
In this study, patients frequently needed to take time off work and rely on carers, and in addition to being a large burden to the patient, this is associated with a high economic burden. Total annual costs for visually impaired people in the UK, Italy, Germany, and France ranged from €9,214 million to €15,180 million. The main cost components of visual impairment in the community were "loss of income" (23%-43% of community costs), "burden on carer" (24%-39%), and "paid assistance" (13%-29%). The average annual costs per affected individual ranged from €8,434 to €13,674.
43 Across Europe, the direct annual cost per patient with DME is ~€31,000, which is mainly attributable to outpatient visits, inpatient care, nursing care, and pharmacological therapy.
44 DME also generates substantial indirect medical costs (€11,500 per patient per annum 44 ), including those related to home adaptation or the requirement of assistance with daily tasks, and is also associated with significant indirect costs from absenteeism from work. 19 Limited data are available for costs related to RVO; a US study of elderly Medicare beneficiaries found that the direct health care costs associated with RVO are higher than those for hypertension or glaucoma. 45 Fewer intravitreal injections for the treatment of DME and RVO will reduce the overall appointment burden as well as reliance on carers and time off work. Not only will this reduce the patients' societal and economic burden, it will also act to alleviate the capacity issues being faced by overstretched health care systems. Additional support in alleviating travel burden (including cost/planning) would likely be welcomed by patients. Offering activities that patients could become involved in during appointment waiting times to offer distraction and reduce stress may also be of benefit. Potential opportunities for closer working between ophthalmology and diabetes services should be explored for patients with DME to attempt to coordinate patient appointment schedules.
Conclusion
This research improves understanding of the far-reaching effects that treatment burden and appointment schedules have on patients with DME and RVO. These interesting data warrant further investigation in a larger European patient population. Reducing the appointment burden and providing better support for patients would benefit those receiving intravitreal injection therapies for DME and RVO. This research provides additional considerations for clinicians when they are making their decision as to the optimal therapeutic choice for their patients. Treatments associated with fewer injections could help to reduce patient burden as well as their reliance on carers. In addition, less frequent treatment regimens could also reduce economic burden and may help to alleviate the impact on health care systems, an important consideration in light of the burgeoning numbers of people developing these retinal diseases.
